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(57) Abstract: A communication terminal apparatus tliat can per- 
form an appropriate system operation at the network side and also 
can avoid a reduction in tiirougJiput and a reduction in system effi- 
ciency. In tiiis apparatus, a compressed mode calculating part (124) 
determines, based on compressed information and slot format infor- 
mation, a slot that is a gap in a frame of a compressed mode. A trans- 
mission power control part (125) establishes a transmission power 
obtained by increasing, by A Pilot, the transmission power as desig- 
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the frame of the compressed mode. A DPCCH transmission power 
reporting part (127) outputs, to a channel encoding part (128), a re- 
port value indicative of the transmission power obtained by removing 
the effect of A Pilot from the transmission power established by the 
transmission power control part (125). 
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y}''mm^^hmm^nmm^r^yy°=^y^<-hvxTyy'-t2oixmit'r^o 

[0073] ^i^. ±<9[e]^t;i*5ft^^^v?^-y>'ir'CO;^SfeJ^oVNT. |5d6^ffiV^Tii0j^i-§o 

[0074] miti^Mmmoou. BPccHmmmtim^m27^mihir^ (^t^s/^^sts 
01)0 

[0075] m^. mimMmuiooi'i. sftbfc±«9iii^t^fc^tt^TPC3v^K^^-Y^/vx 

=i-Kl^l09}^T©#1-§o 

[0076] m^. mimMmmooii. mmmtiumm25\z.x. Tpc=x-7yhiz.m-5\^x 
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DPccH(DmimMn^ir^o ^<^^> mitmtimmm25\x =^>^u:^h'e- 

[^^ 3>yV:xb^— K-e{:i/^v^:7^— A#401fc^v^T. TFC=i-^ly}^'(Dtm^KLfc 
^^o-C. miiK^itL-fcDPCCH(D:^nyh(DmitMJ]KM\^X7'iy^^^ (dB) 

:^uyh#402x%^m^xf}^^TPc=l'7>■n^x^^plrcnmitn±l^mM^^^ 

J:5 i-jt/T<§tt/c^^fc}i, ;^oy h # 402(Z)^(Cj^ft-r^;xn:y h # 4O3(Z)j^ftm;0 

tLx. ;^ny h # 402xnmhfcmimti k a pimmmmtimM\^fcmitm 
[0077] ^i^. mmmMmmiooit. BPcciimmmtimnm27Kx. ^mL.fc:^tiyh 

f)^^^^yZ/X^?)f}^^f)^^n-^-r^ (^X5/:7°ST302)o r(^B#, DPCCHMff 

[0078] m^.'DPccHminmtim^^i27\t. ^Pl\oif)^odBXh^f)^'^f)\wh=ly■^ 

(:^7'y:/ST303)o ^(Dm. DPCCH:^fiS;'j#^|f|3127{*, :7V-i^#401{t3 
y:/^>?.^^-Kff#^53>':/v;^h^-Kff-^lfPl24^^^>A;^U^v^fci6, j^^fft;^ 

^APilotfclj-ifi]P$i±-^<?V^t)(7)t?JS1-5o Lfc/?)^oT. DPCCHm®^#S-gP 

i27{i.TPCr3-r>'Kt^LfcdSoT^S$tifcMm;ti^»fbJ^mt-iS^$;rL/c 

[0079] ^t^, DPCCHa2^ft®;^|R^$^127«, yu—J^U401(D^X(D:^nyh<D^Mt^ 

mri^fcf}^^f)^^n^ir^ (y'i^5/:/ST305)o 
[0080] 7V--ts#401(D^T(D>'.n5/h(DM^5ipl-TLfc:J©'^tC(^, BPCCUmiemtin 

^m27i-t.mimm^MWhfc^y^tiyh(Dmmmti<DMmm:^^yvm^x 

# 40 1 1 5y^Viyym^bm}^^tlX\ ^^(DX\ 1 5m(D:y^VyH^-DV ^Xm'M^tlfc 
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[0081] ^L-c. mimMmmooi^^ BPccHmitntim^m27KxMi^fci:^vi^yh 

7°ST307)„ 

[0082] -lJ,:^'ryZfST30^K^\^X. iy\^—J^(D±X(D:^xiyY(D^ntm'r\^X\^f^ 

V ^:^'a•^-i^ ^ :^X5/yST302~;^X5/yST305(7)M»'97gi-o 
[0083] DPCCH(D5ljf #lr^ff L/cSJi;^200f4, az^ff «^tt#ttmf^206tC 

xmmmmm^mm-t^bbuz..^mmts^mn2Q7\z.x^mmmfcmt^ 

mm2ooKidn^BPccii(D^itmti^Mib^^tK^^.^mimMmm<Dmit 
M^m^mmir^^t^^x^^o LfcdSo-c. ;^<^i<?r.-y Vi^|fP208i*. ti^LfcM 

i:^^-vy^mo8Kxmm^<y?^-i^^mMvx. mMvfcmny<y?^-^mm^m 

[0084] ^t^. J^'irv'^-y V^^M^ff IS^SIf Lfc^fti{g7^^MlOO«. 

^-y v^^'j^m^i-s^^v ^Te^^l--^^®^i-§o Bmu-h^m^-rmim 



wo 2005/125049 16 PCT/JP2005/010833 

[0085] m^. mimMmmooit^ mm^<yp^-^nmms7Kx. mmx^tcmmu-h 

^L.fcBmu-h(D\m^m^xmmhx\^mm^^y?^-m^mmmmir 

[0086] ^LT. M{t«*^©ioo{i. mm^<y?^-i^mMms7Kxm^uc^mit^<y 
?^-^Kxmm^^^yh'f-i^^mmvxmmm2oo^mmir^o ^(r>m. ^^:^;v 

[0087] m^. m\ti^^mmooi)^. ::^yyuy.h^-myu-M,<Dm^-^^mLfcm^ 

[0088] iiff i^^aseioof*. yu-M, # 4oi(D±x(Dy.uyh(Dmmmti(DmM-dmri. 

[0089] iiftiS^SMlOOft. SftLfc±i9inii^t^fc^tt^TPC3'r>'K^^-y^/Vx 

=i-mi09t^-c©#i-§o 
[0090] m^. mmm^mmoou^ sftLfc^^vT/^y^h^-mu^j^n^/h^;^— r^/h^ 

mmz.T^'TX.otmm.x-hho mmz.id\^^x.y^viyhy^-^yVm^^o\. rij. r 

(Dy^—^vVxh^.y^nyVy^—^vV^^^oA\^ roBj, r2Aj, r2Bj, tsaj, r 
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[0091] m^. MftiS^ggloo}*. =<:/^i/:xh^-KH-#§|3l24tc:r='i/7°i/:^h^-K 

imviyhf)>(Dim^^A,Xy^^. ^:/yi/>^h^-Kff^fPl24(i. :3r>yy#405 
f^y?>nyh #404(D^(D>?>nyhd^t>liit&§tbT7>^n5/h5>^{t^tl^i^. ^tJ^=¥i'5' 

tc. =3y7'l/;^h^-Kfl-iL|fP124|*, ^-r5^:/#4O5^5fBry^n^;/b;0^^,/£;5;5^(Dtf « 

bid, =iv:/i/;5^h^-Kfhft|f|3l24{*, =3^7'i/;5^h^-K(D7i/-i.#404(D#>^G 
A P2fcit±i;!JP-r^rmm{-i'9*s6^o 

[0092] ^i^. iifiiffi^^gioof* . mmmtimmm25Kx. tpcs^^k. a phokd 
pccHtD^i^ff «;fj^^si-5o mmmtimmm25\-i. tpc=i-.'>'K 

®if^(^Lfc/55oT. Etil(-S:ffLfeDPCCH(D:^n5/b(Dj2^{fm;^(C^LTT'V-< 
7KdB)^{i-ej^jt«;^)^jjp^i-5i:i:t>tz:, APilot(Dff#J;<9TPC3-r>'Ki^T^ 
SLfcm«;;^Jl- APiiot^;!jp^i-5o filx.ff. Mt«;^$iJ^^i25{i. eiffje:^ 

MmM^^^x^i^m^^ntcm^im. ^viyhU408(Dm^mmir^:^viyhtt^ 
409(Dmmmt}thx. ^^viyh # 408xnmhrcmiemti a pafditm^jpLfcis 

^h\^AP2mM^^^o wh. mmmmmm25n. ::^vi^yh^409(Dmmmtit 

LT. y^^5/h#408CD^^^t«;OJ;%7'V-</^^-d3V^T AP2+ A P3ff ftifilPLf' 
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[0093] m^. mimMmmooit^ BPcciimitmtin^Mi27Kx. ^{tL/c>^n5/h 

[0094] ^^y:fXi-±fj:\^^iM^KU.BPCCHmitMM^^127\t. APilot^50dB-efc 

[0095] :i^ftm;fj^ A P2fcnmM^^^ w<7)mm^=^y^i^:^h'e-h^fYwm247i)^hBP 

CCHmit'mM^Ul27\zAtlLX\^^^^t\^XV^Pi\otmdBXUt^:y^<DX\ D 

pccH3^ffmij#^fi5i27{i, mmnMm^i25KxmMLtcDPccB.(Dmit 

«:;^J/5^t APilot, ap*j AP2^^-Y:/-fe/^i-§(:^xy7'ST308)o ^LT, DPCCH 

mmmtim^m27ixmmmmmm25KxnMvfcBPccH(DmmmM^ 
h A P2^^^y±/vL.fcmitmti. mhTPc=i'^>n^utt^<^xn^^tifcmit 

04),^(DX^{::hXMi^fcyu-J^#404{zisn^^^nyh(Dmmm;^(DM%imt 

. mm'r:6:^tiyh(Dmmmti(D^^MW\^xm. ^^y:fn405(D:^viy}>(Dmin 

V ^DPCCH(Dmitmtim\Mir^^ti^X^^. 

[0096] >?>x^;/:/ST302tc:*3v ^•r. ^^y:fXh^m'B'ia-i. BPCCHmmmtim^ 

T305)o 

[0097] 7V-i^#404(D^TCD:^n^;/h(D^ffl;6S|^TL/cJ&'g-t^fi. DPCCHillft«;^;|g 

04(Z)dp>5/:/#405(D;^^^y^^|^V^/cX^^yh#:t^T^^LT. i:^n5/h^^fc'9(7)32^ 
ft^^^*«6^(;^7^2/^ST306)o fJxitf. 71/-/s#404{4, #405^1^ 
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[0098] mm. ='^7"l^;^^^-K(D:7l/-A#601^;ljoV^-C. =¥-^5/^#602#(C!J;^7/^!J 
-t°IJ:tK (Recovery Period) tmti^^^m # Q03^m^ir^M^^^irh(DX-hV 

603 (C:}oV ^-C. xn^y h # 605<Dmitm±l It. :^^yh # 604(Z)3^ft®i3 Klt-<X A 

[0099] ^(Z) j;5 (c. ifmm(DWMMz.M-f. ^^^■:fv:^v^-~nz.i:mtr^(Dmm'm^ 

^*-f(C.TPC=i-7^Kl^S':3v>T^SLfcai{tfl;;tl^DPCCH(Dag{tfl;^tff#^ 
[0100] ;fcjb^;^p:^^i(^?l^^l^c::}3V^-C}^. H/v-:/a^ty-r/^— >^^;lffiv^§FBI(D;fev^ 

[0101] (^ii(DM2) 

[0102] ifmmmm2\z.^.^m{t^^^m.7oon^ ^4t^^i-^is®Mi(-#5M{t 
^s*gmloo^^*5v^-c. ^io(^^i-j;5{-. «Miio. mmmiiRxi^^^ 

aiV3^K§P128. «]^^129. «f|5130. ^ftmy^ffjlJWl31. ^^^^132. 3^ 
ftll^ffllJSfP133, /^5/:7rl34, x--^M^gP135, ■gK^^-h»ii§P136, m 

m^^y^^-^Wt'&^i^i. ^^^/vn^^'^-miss. ^3^^139. S&ic^i40. m 
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[0103] mitm^muTooix r^x^ioi. ^immoiRxfmimm7027!}^ib±im 

§15105, SIR||!|^§P106, TPC;fc^§P107, =®Ml08, ^-Y^^/Vt^'^-K^^IOQ 

[0104] i'^^^/i^T'^-miom. m.mUl08i^hAtiLtc^itT'-^^'M^ir^bbh 
UL-TPC)^ttmi-5o */c. ^-r^vVT^'^i-KffSiogs^i, S:ft7'"-i57}c^^ti.-cv^ 

[0105] m-^. 3^ft^g7O2(D«figl;ioVNTf£0^i-§o ^^^/V:3;:/=3-K§|5116, 

117, iimtpiis, mtn.)i\\m%w^. w^m\2Q)^ ^--t^vv3iv=3-Kitpi2i. 

^»122. «f|3123, =3>'yix^h^-Kfh^g|3l24, )^ftl;^»g|1125, ^ 

fL^126, DPCCHMfl:;/?#^lfP127. ^ftMJllf|3143, ¥^|fP703:5.r;5^ft 

T--^^fi!c§^704tt. ^ff ige702^«^i-5o 
[0106] ^fc. ^■Y^vV:i^>'3-KgPl21. ^pg|1122. tAiSc^l23. 3y:7Vy^b^-Kff 

^|fP124. ^fim;^^J1INl|f|3125, ^^^126. DPCCH^^ff ®;^#^|fP127^U? 

5pi^|fP703|i, DPCCHl^-C-r-^5^^^^I-r^fc4?)(DMa^=fT5o */c. 

y=3-KgP116. '^Mlf|3117. tefcgPllS. j^{I«;/3^JMll9. m^^l20:S:l^ 

Mtx--^^j^g§^704ft, DPDCH};iTx-:?^i2^ff1-5fcfe«Ma^tT5o 
[0107] DPCCHj^jf «;'j|g^-g|3127fi, K(D7^— i^i^>li?l'<^71/— i^i^ 

h^-Ktf-#lf|3 1 24^^bA:^Lfc=¥-r2/7^^J^ce5:^n5/h(Dff ^&t5 A Pilototf ^ j;«9 
. m^^l26^^bA:^Lfc3^ft«;0d^e,APilot^®^L. A Pilot^J^^LfciSft 

#tLT¥i^|fP703-^tli;Oi-?.o 
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[0108] ^i^mo3ix BPcciimitmtimmm27^^tbm^mmKAtivfzmmmti 
[0109] mitf-^^)^M7om. A^LfzmitT-^K^mm3^^hAtiLfc^i^m 

[Olio] ^■r^/^^:/=I-KlfP116^^, mitf—^^^^7047f)^hA±lhtlBPDCH(Dm 

itT'-^m^ihu w^iti.fcmm'f-^^^mmi7^iiitiir^o ^li^. mm 

[0111] ^(Dx^K^ ^mm(Dj^m2Kxn\'f. ±Bmm(Dj^mi(D^^KMx.x. tpc=3 
•^y}?Km-5\^ ^xnmLfcDPccH(Dmim:f]^mmm^¥mLx. ^i^Ltcmm 
mti(Dmm^m^ir^^tKxv.y:n--i;^y^m(DMmmmm(Dmmm^x^^ 

(D^\imfi^m^mmi^xiy^'TM>mmi^fc\^^m-^^^^^Lfcmm^n5^^ 

m^-r^^tK^y). mmmti^m^'rm&^uhir:z.t7i^x^^(DX\ ^m(D^\^ 
[0112] :^mmmm2iz.^i^x. ±mm(D^^i^::^-]}ymni^'rim'B(Dm 
xMrn^xmrn^^^yW-'^-^mm-r^m^Khmm-r^^tt^x^ho 

[0113] (|im«S3) 

[0114] iiftiiS^^msOOf*. T^T^^lOl. Sftg®80lStJ?i^tgM802^^6,^t^« 
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§P105. SIR|l!|S§P106. TPC^£^§P107. ^MI^IOS. ^i':^/Vx='-Kl^l09. 

[0115] ^-t^vVx:^-K§^l 15f^, fIiaSPll4^^^A^LfcSjf x-^^^^L-C>^<>-v= 

[0116] m^. mimmo2(Dmm^-:>^^xmir^o 'f-f^/\-^y=^-mii6. mmn 

117. i£Mii8. 5^ftm;^F|jiJWii9. I|^§§120. ^■r^vV3iy=3-Kg^i2i, 

'^|^fP122. ^mUl23, ^#1^126, ^■^;tvV3z:/=3-KgP128, ^|Qg|5129, K 

gm802^«^i-5o 
[0117] ^fc. ^-r;^^/V3^y3-KlfP121. ^f!lf|3122. S£iSc§P123. ^^^126. 

m^n% *fc. ^-\';^/v:3i>'3-mi28. ^Mifpi29. i£mifPi3o. mmmtiM 

. j£Mi4o. mmmmmm4u mw-m42Rxj^^mv'-hmumo3i-i. ± 

[0118] mitm.timmuiim. mm'mmmmo4f)^(bAtii^fcmmmti(D\mi^i3 
if^mitmt}\:iMhxm&mfj::ty±^yh^mzxmwm2o-^mtii-?>o 

[0119] m^^i26{*. nm23f)^hAt}hfcDPccH<Dmmmmmhx. mmmti 
mmmo4iz.xmmhfcmitmMmwi^xBPccuminmtim^mo5Rxj^m 
immm43^mtiir^o 
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[0120] i'^:^/ua^y=t-h^m28\x BPccHm^mtjn^^so5^^hA±}Vfcminn 
[0121] mitmmmui3ux mitmtimm^804f)^hAtii.fcmitmtiKmit^'^y^ 

[0122] ^^ft«;f3SiJSIfP133{*, }}y-:^tLX(D^:kmmmMmmL-Xm. lEULT 

\^^m±mimm-hmimmmmo47!}^hA;f]\.fcmim;f]mnLx.mv 
[0123] 'f-^mm^i3^\t.fj\'&mm\^i^m^<yy7i34i)^hx:^^^ 

[0124] m{n^<y:^-m'M.m37\^. mmy~-ymm^803t^hAtjL-fzm\t\^~vm 
Rx3mmm(omm^<y^-'^^mm-ho ^lt. mm^^y^-^w^^i^in.. 
fc. mm^^y^^-'^wt'^nn.. mm.fm^i\:.mKxm^i\:.'r^^h^m^'rmm 

^I^gi3i39-^ffi;0i-^o *fc. m\t^<y:^-^n'&^i37\t^ wmjk.m[.m\^xm 

5^ft«;fj$lJ»119.^m«:;0^J«131^TJ?j^ft«;fj$lJ^g|5141^m;^ 

[0125] mmn,mmni4m. mm^<y:^-^wt'm>i3Tt^hKti\.fcm:^'^m\^m-5 
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[0126] e3^i/-hm§i5803f*. mmmtim'^m33^^^Ati\.fz.mmm.ti(Dm. ^ 

/m^mm^m^^fcm^-mmKmM^^^mmmti(DmM&(D^mxh^h 

[0127] mismtin-^^-mxh^mismtimmmo4}x ^-Y^vvx^^-K^piog^^-ctt 
ii]i^fcTPc=i-^ymmm^&^^^xBPccH(Dmmmti im-mmmti) ^mm 
ir^o ^(DW. mmmmmmo4n. mm\^-hmm^803i}^hAtii.fcm^-h 

xDPccH(Dmmmti^m^u mi^-mmKm^xit. APiiot(Dtt^j:«9TPc 

=l^^y}^'(Dm7J^^^m^\^^xm^&l^fcmitmtlXVh^PilotfmM\^^mitn:^ (Mr. 

itmmmm4i^mtiir^o 
[0128] mmmM^^^xh^BPccummmM^mosn. Bmu-ymmms 
i)^hAt}hfcm^-hm^(DmmRxI^pi\ot(Dmmxy).m^-hmm^^(Dm.m 
(Dy^viyh\^is\^ ^xi'imwm26^^hAt}htcmmmti^miemti\mthx^-r:^ 

wm26i^hAtihfcmmmtii)^tb a pnot^^^^L. a pnot^mw^timmmti 
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[0129] Jl'9tH]7^^c*3{t§^^>?^-yv^'«^?i^^ov^-c. mi2^^\^xtm-r^ 
o 012}^. :^^i:^=u-T^^'(D^m^^iryu-mxh:^. mm^. mimMmmo 

[0130] iift^T^SSSOOf*. BPCCHmmmtin^m05^^mitir:6{:^y'iy^ST9 
01). 

[0131] m^. mimMmmooi^. ^mvfc±mmi^^mTPc=i-^y}i'^^-r:^/vy' 

=t-}?mo9Kxmir^o 

[0132] m^. mmmMmmsooit. mmmmmmo4Kx. Tpc=x-^y]^izm-5\^x 
mxh^(DX\TPc=x-7yhi^m-5^^xBMvfcmmmti^mwm26^mti'r:6 

^^fj:\^ ^yu-M.nioo2izisi^X. TPC^^y}^' <Dm^i^Lfci)^-DX. Effji^^ff 

i.fcDPccH(D:^ti^yh(Dmmmti KMi^xy'iy^/i' (dB) m^xmmmti^mm 

nyh^^:^vyhUl003Xh^m^X*^^TPC=l•^>'\^lz.XV)^P10mminntl^ 

04<Dmmmtitvx. ^tiyhnioo3xmMvtcmmm:f]i^^pio<Dmmmt}^M 

[0133] BPCCUmmnM'^M805'<t. APilotd50dBTfe'5^^^^\ r^^-hK 

m t-*3v ^xmmn.tl^^ PiiottmmM^-^^ii^^m^^h^m^^i^mm'r^ {^y^ 

5/7'ST902)o ^(Dm. BPCCHmitW,M'^^805U, 71/— A # 1002ft if 1/— 
hKr^^*^feV^7^-AT*fe5(7)T*APilotf^OdB-efe^9.TPC3v:/K^;ILfc^5o 

x^m^nfcmmmti^mimm^n^^tifcm^<D:^vyh<Dmmtiiz.ijm 

1r^{y^TyyST903)o 
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[0134] DPCCHmitMtin^^805\t. yu-J^ # 1002(D^X(D:^n^yh(DmM 

T^^L-C. i:^nyhmcmmitn^^^)^^ i:^^y:f ST905), f!)x.(i. yu- 

fcmitmti^MWLfcMWimi5x^ir^^tKxy)wyh^fcV)(Dmim±i 
[0136] ^L-c. aftiffi*^M8oo{t. BPccHmitmtim^^805KxMi^fcmmm±i 

[0137] ;^X5/7'ST904tc:*3V>T. :7^-A# 1002(D:fe-C(Dy!^n>;/b(D^a^S^TL 

[0138] DPccH(Dmitmti^m^^itucmmm2ooi^. mmmtiim^mmoeK 
xmmmmmmm-r^tt-hK.^ism;fjmm207Kx^inmtimw\ir^ 

o mmm2ooit. ^^i:^=L-vy^^mo8\^x. ^mmtKDimRnmmmti 

ii^fiffi*^g8OO^;l*3^tSDPCCH^D3^^ffl:;0^^^i-5#ii^f«gg8OO(DS 

l2P^l^43}t^i^ft«;fj^APllfdltitJP$*5m«;^(0Jtip»(Dff^^;^^^ 
[0139] ^^v^^-y^-^^M^ff ^^SfaLfciimC^SMSOOf^ . 
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[0140] m^. mimMmmooi^. mm^^yp^-^nmmsjKx. mm^tcBmu-h 

[0141] ^LT. iiftiffi*^g8oo{*. mm^<yp^-i^Wi&m37Kxmm.fc^mm^<y 

;^-^Kxmin^^^yhy'-i^^mmvxmmm2oo^mmir^o 
[0142] m^. mim^mn8ooimi^-hKm^'^t^y^-j^(Dm^^^mi^fcm^\^ 

-D\^^xtmir^o 

[0143] miti^:^mU800U. yU—M. # 1002<D±X<D:^nyh(Dmmn:^(DmM^^^^T 
[0144] ^t^. ii{t^S*SM800f4. ^ftLfc±i9IlIill;:*3tt5TPC3-r^FW-Y^/Vx 
[0145] mmmMmmOOi-i. yU-J, # 1002(Z)il§fBi5^^^^:5^^^6,7V'-i^ # lOO 

4R-(iBPccummntin^mo5\z.Mi^x. mi^-hmm(D^mRxi a pnom 
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[0146] m^. mimMmmooit. mitmtimmmo4Kx. Tpc=i-7ymt; a Piiot 
mnKm-3\>xDPccH(DmimMmmir^o mmm. mimmm^ 

itmtl KMLXv'iy-<;^ (dB) mtXl^i^mtl^Mmr^tthK. A Pilotoff $R 

itrntlUmmom. W.mK^mLfc:^ti^yHt:xviyh#1006Xhm^X^^-:}T 
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1 terminal apparatus that can perform an 
appropriate system operation at tlie networlc side and also 
can avoid a reduction in througliput and a reduction in 
system efHciency. In this apparatus, a compressed mode 
calculating pan (124) detemiines. based on compressed 
information and slot format mformation, a slot that is a gap 
in a frame of a compressed mode. A transmission power 
control part (125) establishes a transmission power obtained 
by increasing, by &Dgr; Pilot, the transmission power as 
designated and set by a TPC command for the slots other 
than the gap in the frame of the compressed mode. A 
DPCCH transmission power reporting part (127) outputs, to 
a channel encoding part (128), a report value indicative of 
tlie transmission power obtained by removing the effect of 
&Dgr; Pilot from the transmission power established by the 
transmission power control part (125). 
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COMMUNICATION TERMINAL APPARATUS, 
SCHEDUI JNG METHOD, AND TRANSMISSION 
POWER DERIVING METHOD 

TECHNICAL nCLD 

[0001] The present invention relates to a communication 
termirial apparatus, scheduling method and transmission 
power deriving method, and more particular, to a commu- 
nication terminal apparatus, scheduling method and trans- 
mission power deriving method that report transmission 
power of a channel including a known symbol to a network 
side such as a base station. 

BACKGROUND ART 

[0002] Techniques for transmitting packet data at a liigh 
rate in uplink are under consideration. In such packet data 
transmission techniques, it is necessary- to allocate which 
commmiication temiiual appai'atus perfbnus ti-aiismission. 
This allocation, namely, scheduling is detemiined at a base 
station based on information about the transmission power 
of a channel transmitted by a conununication terminal or 
how much transmission power can be used for transmitting 

ted" by the communication terminal apparatus, and the like. 
Scliediiling information determined at the base station is 
transmitted lo each communication terminal apparaUis in 
communication, and the communication terminal apparatus 
transmits packet data to the base station based on the 
received schedulino result information. In DPCHs (Dedi- 
cated Physical Channels) which are used in a WCDMA 
system and dedicated channels for carrying out transmission 
power control, there are a DPDCH (Dedicated Physical Data 
Channel) which is actual transmission data such as a packet 
and a DPCCH (Dedicated Physical Control Channel) which 
is made up of a pilot signal and the like. In high-rate uplink 
packet transmission, in order to enable the base station to 
perform scheduling, the c linal apparatus 

measures the transmission power of the DPCCH having the 
pilot signal for performing closed loop transmission power 
control and reports infonnation of the measured DPCCH 
transmission power to the base station. By receiving the 
transmission power information from the communication 
terminal apparatus, the base station can know whether the 
communication terminal apparatus is located at an edge of a 
cell and in a state of not having a margin for transmission 
power, or is located near the base station and performs 
transmissicm at a high rate. 

[0003] FIG. 1 shows a DPCCII frame format which is 
defined in 3GPP TS25 .2 1 1 . In the DPCCH, one frame has a 
length of 10 msec, and is made up of 15 slots of slots #0 to 
#14. Each slot is made up of pilot symbol #51, TFCI 
(Transport Format Combination Indicator) #52, FBI (Feed- 
back Indicator) #53 and TPC (Transmit Power Control) #54. 
[0004] When a FDD (Frequency Division Duplex) scheme 
is used like WCDMA that is a worldwide standard for 
mobile communication, each base station can use a plurality 
of carriers within allocated frequency band. In this case, it is 
necessary for a communication terminal apparatus to seek 
for the plurality of carriers used by the same base station. For 
example, if the communication terminal apparatus has only 
one oscillator, when the communication terminal apparatus 
seeks for a carrier of 2,050 MHz in dowrJink, a carrier 



fi-equency difference between uplink and downlink is 190 
MH/ in the FDD, and therefore transmission at 1,950 MHz 
in uplink is impossible. In such a case, the communication 
terminal apparatus uses a compressed mode having a tem- 
porary transmission stop period called a gap in uplink in 
order to transmit data that cannot be transmitted. In a frame 
of the compressed mode, the transmission power is tempo- 
rarily increased to prevent quality deterioration by a gain 
decrease due to transmission stop during the gap. For ease 
of explanation, FIG. 2 shows a drawing assuming a case 
where power does not change due to closed loop transmis- 
sion power control. When transmission data is made up of 
normal frames #60 and #62 which are not in the compressed 
mode and frame #61 in the compressed mode having gap 
#63. the transmission power of each slot of frame #61 in the 
compressed mode is set higher by AP64 than the transmis- 
sion power of each slot of the normal frames which are not 
in the compressed mode. 

[0005] .'\ technique to achieve a high rate and low delay in 
uplink, which is called uplink enhancement, is under con- 
sideration ( for example. Non-patent Document 1). In the 
uplink enhancement, it is proposed that, in order to increase 
channel estimation accuracy in a case of transmitting high- 
rate data, pilot transmission power should be increased 
temporarily, fhat is, as shown in FIG. 3, in the case of 

Dl'CCl I including pilot symbol #71, TFCI #72, FBI #73 and 
IPC ;/74. the transmission power of pilot symbol #71 is set 
higher by AP75 than the case of performing transmission at 
a normal transmission rate. 

Non-patent Document 1: 3(iPl>. R 1-040497, Boostmg of 
DPCCH pilot power for E-DCH, Samsung 

DISCLOSURE OF ]N\'ENTION 

Problems to be Solved by the Invention 

[0006] However, in the convenlioiial apparatus, DPCCH 
transmission power control using gap #63, AP64 and AP75 
is not particularly considered, and therefore, even if the 
propagation path environment is the same for the commu- 
nication temiinal apparatus applying the compressed mode 
or high-rate transmission using uplink enhancement and a 
communication terminal apparatus not applying the com- 
pressed mode and the high-rate transmission, the diflerent 
transmission power is reported from the communication 
terminal apparatus applying the compressed mode and the 
high-rate transmission and the communication terminal 
apparatus not applying the compressed mode and the high- 
rate transmission, to a network-side apparatus such as a base 
station. TTierefore, it becomes impossible for the network- 
side apparatus such as the base station to compare the 
DPCCH transmission power of all communication terminal 
apparatuses based on the same measure, so that there is a 
problem that it is not possible to perform appropriate system 
operation on the network side. 

[0007] For example, in the communication terminal appa- 
ratus in which the DPCCH transmission power is controlled 
by the compressed mode or uplink enhancement, as a result 
of setting transmission power of each slot higher than 
normal, the transmission power witliin a predetermined 
period of time reported to the base station may be larger than 
the transmission power set based on the TPC command. In 
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this case, the communication terminal apparatus performs 
transmission wilh transmission power of nearly a maximum 
value, and therefore the network side judges that the allo- 
cation of a high transmission rate is no use, and issues an 
instruction to decrease the transmission rate allocated to the 
commmiication tenninal apparatus. As a result, although 
there is a margin for transmission power, the communication 
terminal apparatus is not allowed to perform transmission at 
a high rate in a frame other than a compressed-mode frame 
or a frame at a transmission rate other than the ahove- 
described predetermined high-rate transmission, and there- 
fore, there is a problem of decrease in throughput. 
[0008] On the other hand, in a communication terminal 
apparatus in which the transmission power is controlled by 
the compressed mode, since transmission is stopped in a slot 
provided with a gap, the transmission power within a 
predetermined period of time reported to the base station 
may be smaller than the case of not applying the compressed 
mode. In this case, the network side judges that the com- 
munication terminal apparatus has a margin for transmission 
power and allows to perform transmission at a high rate. As 
a result, the communication terminal apparatus cannot 
increase its transmission power, and therefore, cannot per- 
form transmission at a high transmission rate, and cannot use 
all the resource allocated by the network side, fherefore, 
there is a problem of decrease in system elficiency such as 
decrease in tliroughput and decrease in capacity'. 
[0009] Further, transmission parameters such as a signal- 
ing report cycle in uplink and repetition for transmitting 
high-rate packet data in downlink caimot be set to appro- 
priate values, and therefore, there is a problem that downlink 
throughput is affected as well. 

[0010] It is an object of the present invention to provide a 
communication terminal apparatus, scheduling method, and 
transmission power deriving method that enable a network 
side to carry out appropriate system operation and that can 
prevent a decrease in throughput and a decrease in system 
efficiency by reporting transmission power according to 



Means for Solving the Problem 

[0011] A communication terminal apparatus of the present 
invention is configured having: a transmission power setting 
section that sets transmission power of a predetermined 
channel including a known symbol based on a TPC com- 
mand for controlling transmission power and information 
for transmission power setting included in a received signal; 
a transmission power reporting section that reports trans- 
mission power of the chaimel set based on the TPC com- 
mand out of the transmission power set at the transmission 
power setting section; and a transmitting section that trans- 
set at the transmission power setting section. 
[0012] A scheduling method of the present invention has 
the steps of: setting transmission power of a predetermined 
channel including a known symbol based on a TPC com- 
mand and information for transmission power setting 
included in a received signal; reporting transmission power 
of the channel set based on the TPC command out of set 
transmission power from a conmiiMiication terminal appa- 
ratus to a base station; transmitting a transmission signal 
with set transmission power from the communication ter- 



minal apparatus to the base station; obtaining conmiunica- 
tiiin quality ofeach communication terminal apparatus at the 
base station from the transmission power reported from the 
communication terminal apparatus to the base station and 
reception power of the predetermined chaimel including the 
known symbol received at the base station; and carrying out 
scheduling for allocating transmission based on the com- 
munication quality of each communication terminal appa- 

[0013] A transmission power deriving method of the 
present invention has the steps of: setting fransmission 
power of a predetermined charmel including a known sym- 
bol based on a TPC command for controlling fransmission 
power and information for transmission power setting 
included in a received signal; and obtaining fransmission 
power of the channel set based on the TPC command out of 
set fransmission power. 

ADVANTAGEOUS EFFECT OF THE 
INV'ENTION 

[0014] According to the present invention, by reporting 
fransmission power with high accuracy in uplink, it is 
possible to perform appropriate system operation on the 
network side and prevent a decrease in throughput and a 
decrease in system efficiency. 

BRIEF DESCRIPTION OF DRAWINGS 
[0015] FIG. 1 illusfrates a DPCCH format; 
[0016] FIG. 2 illusfrates transmission power of each slot; 
[0017] FIG. 3 illustrates fransmission power of each data; 
[0018] FIG. 4 is a block diagram showing a configuration 
of a communication terminal apparatus according to 
Embodiment 1 of the present invention; 
[0019] FIG. 5 is a block diagram showing a configuration 
of a base station according to Embodiment 1 of the present 
invention; 

[0020] FIG. 6 is a flowchart illustrating a scheduling 
method according to Rmbodiment 1 of the present invention; 

[0021] FIG. 7 illustrates fransmission power of each slot 
according to Embodiment 1 of the present invention; 
[0022] FIG. 8 Usts slot formats according to Embodiment 
1 of the present invention; 

[0023] FIG. 9 illustrates transmission power of each slot 
according to Embodiment 1 of the present invention; 
[0024] FIG. 10 is a block diagram showing a configuration 
of a conmiuni cation terminal apparatus according to 
Embodiment 2 of the present invention; 

[0025] FIG. 11 is a block diagram showing a configuration 
of a communication terminal apparatus according to 
Embodiment 3 of the present invention; 
[0026] FIG. 12 is a flowchart illustrating a scheduling 
method according to Embodiment 3 of the present invention; 
[0027] FIG. 13 illustrates fransmission power of each slot 
according to Embodiment 3 of the present invention; and 
[0028] FIG. 14 illustrates transmission power of each slot 
according to Embodiment 3 of the present invention. 
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BEST MODE FOR CARRYING OUT THE 
TNVRNTTON 

[0029] Now, embodiments of the present invention will be 
described in detail witti reference to the drawings. 

EMBODIMENT 1 

[0030] FIG. 4 is a block diagram showing a configuration 
of commmiication temiinal apparatus 100 according to 
Embodiment 1 of the present invention. Communication 
terminal apparatus 100 is mainly configured with antenna 
101, reception apparatus 102 and transmission apparatus 
103. 

[0031] First, the configuration of reception apparatus 102 
will be described. Reception apparatus 102 is configured 
with reception radio section 104, despreading section 105, 
SIR (Signal to Interference Ratio) measuring section 106, 
TPC generating section 107. demixlulating section 108, 
chamiel decoding section 109. tlcsprciKliiig section 110, 
demodulating section 111, chiinncl tlecoding section 112, 
despreading section 113, demodulating section 114 and 
channel decoding section 115. 

[0032] Reception radio section 104 down-converts a 
received signal received at antenna 101 Irom a radio lije- 
quency to a baseband frequency and outputs the result lo 

despreading section 105, despreading section 110 and 
despreading section 113. 

[0033] Despreading section 105 performs despreading 
processing on the received signal inputted from reception 
radio section 104 and outputs the result to SIR measuring 
section 106 and demodulating section 108. 

[0034] SIR measuring section 106 measures an SIR using 
;i pilot sigiKil included in the received signal inputted from 
despreading section 105 and outputs infomiation of the 
measured SIR value to TPC generating section 107. 

[0035] TPC generating section 107 generates a TPC com- 
mand (DL-TPC) for controlling transmission power in 
downlink from the information of the measured SIR value 
inputted from SIR measuring section 106. 
[0036] Demodulating section 108 demodulates the 
received signal inputted from despreading section 105 and 
outputs demodulated received data to chaimel decoding 
section 109. 

[0037] Channel decoding section 109 extracts a IPC com- 
mand (UI,-TPC) For controlling transmission power in 
uplink included in the received data inputted from demodu- 
lating section 108. Also, chaimel decoding section 109 
extracts compressed mode information (information for 
transmission power setting) including gap timing informa- 
tion and slot format information (information for transmis- 
sion power setting) that is information of a slot format of the 
DPCCH included in the received data. Further, channel 
decoding section 109 extracts transmission parameter infor- 
mation that is information for setting a signaling report cycle 
and transmission parameters of the number of bits to be 
increased in repetition which is processing of increasing the 
number of bits of data at communication terminal apparatus 
100. Further, chaimel decoding section 109 outputs the 
received data after extracting the TPC command, com- 
pressed mode information, slot format ioformation and 
transmission parameter information. 



[0038] Despreading section 110 despreads the received 
signal inputted from reception radio section 104 and outputs 
the result to demodulating section 111. 
[0039] Demodulating section 111 demodulates the 
received signal inputted from despreading section 110 and 
outputs demodulated received data to channel decoding 
section 112. 

[0040] Channel decoding section 112 decodes the received 
data inputted from demodulating section 111 and extracts an 

ACK signal indicating successfiil reception at the base 
station or a NACK signal indicating unsuccessful reception 
at the base station. 

[0041] Despreading section 113 despreads the received 
signal inputted from reception radio section 1 04 and outputs 
the result to demodulating section 114. 
[0042] Demodulating section 114 demodulates the 
received signal inputted from despreading section 113 and 
outputs demodulated received data to chaimel decoding 
section 115. 

[0043] Channel decoding section 115 decodes the received 
data inputted firom demodulating section 114 and extracts 
scheduling result information that is infoimation of a sched- 
uling resuh. 

[0044] Next, the configuration of transmission apparatus 
103 will be described. Transmission apparatus 103 is con- 
figured with channel encoding section 116, modulating 
section 117, spreading section 118, Iransmission power 
control section 119, multiplier 120, channel encoding sec- 
tion 121, modulating section 122, spreading section 123, 
compressed mode calculating section 124, transmission 
power control section 125, multiplier 126, DPCCH trans- 
mission power reporting section 127, channel encoding 
section 128, modulating section 129, spreading section 130, 
transmission power control section 131, multiplier 132. 
transmission power measuring section 133, buffer 134. data 
amount measuring section 135, transfer rate selecting sec- 
tion 136, transmission parameter setting section 137. chan- 
nel encoding section 138, modulating section 139, spreading 
section 140, transmission power control section 141, mul- 
tiplier 142 and transmission radio section 143. 
[0045] Channel encoding section 121, modulating section 
122, spreading section 123, compressed mode calculating 
section 124, transmission power control section 125, mtil- 
tiplier 126 and DPCCH transmission power reporting sec- 
tion 127 carry out processing to transmit data on a DPCCH. 
Channel encoding section 116, modulating section 117, 
spreading section 118, transmission power control section 
119 and multiplier 120 cany out processing to transmit data 
on a DPDCH. Channel encoding section 128, modulating 
section 129, spreading section 130, transmission power 
control section 131 and multiplier 132 carry out processing 
to transmit data on a control chaimel for packet data in 
uplink. Transmission power measuring section 133, buffer 
134, data amount measuring section 135, transfer rate select- 
ing section 136, transmission parameter setting section 137, 
channel encoding section 138, modulating section 139, 
spreading section 140, transmission power control section 
141 and multipher 142 carrj' out processing to transmit data 
on a chaimel for packet data in uplink. 
[0046] Channel encoding section 116 encodes inputted 
transmission data on the DPDCH and outputs encoded 
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Iransmission data to modulating section 117. For ease of 
explanation, the DPDCH is assumed as a fixed-rale channel. 

[0047] Modulating section 117 modulates the transmission 
data inputted from channel encoding section 116 and outputs 
the modulated transmission signal to spreading section 118. 

[0048] Spreading section 118 spreads the transmission 
signal inputted from modulating section 117 and outputs the 
result to multiplier 120. 

[0049] Transmission power confrol section 119 multiplies 
Iransmission power inputted from transmission power con- 
trol section 125 by a fixed offset and outputs the result to 
multiplier 120. 

[0050] Multiplier 120 multiplies the transmission signal 
inputted from spreading section 118 by transmission power 
inputted from transmission power control section 119 and 
outputs the result to transmission radio section 143. 

[0051] Channel encoding section 121 encodes transmis- 
sion data of the DPCCH including a pilot signal which is a 
known symbol, a TPC command generated by IPC gener- 
ating section 107 and TFCI command which is DPDCH 
format information and outputs encoded transmission data X 
to modulating section 122. 

[0052] Modulating section 122 modulates the transmis- 
sion data inputted from channel encoding section 121 and 
outputs the modulated transmission signal to spreading 
section 123. 

[0053] Spreading section 123 spreads the transmission 
signal inputted from modulating section 122 and outputs the 
result to multiplier 126. 

[0054] Compressed mode calculating section 124 specifics 
gap slots in a frame of the compressed mode based on the 
compressed mode information and slot format 1 r t 
extracted from the received data at channel decoding section 
109, calculates the gap slots and APilot, and outputs infor- 
mation of the calculated gap slots and APilot to transmission 
power control section 125 and DPCCH transmission power 
reporting section 127. 

[0055] Transmission power control section 125 which is a 
transmission power setting section calculates and sets trans- 
mission power (first transmission power) of the D1\^CH 
based on the I PC command exfracted at channel decoding 
section 109. At this time, transmission power control section 
125 sets transmission stop to the gap slots according to the 
information of the gap slots inputted from compressed mode 
calculating section 124. For slots (high-power slots) other 
than the gap slots in the frame in which the compressed 
mode is applied, transmission power control section 125 sets 
transmission power (second transmission power) increased 
according to APilot from the fransmission power that is set 
as indicated by the TPC command, according to the APilot 
information inputted from compressed mode calculating 
section 124. Then, transmission power control section 125 
outputs the set transmission power to transmission power 
control section 119, multiplier 126, transmission power 
control section 131, transmission power measuring section 
133 and transmission power control section 141. 

[0056] Multiplier 126 multiplies the transmission signal of 
the DPCCH inputted from spreading section 123, by the 
transmission power set at transnussion power confrol section 



125, and outputs the result to DPCCH transmission power 
reporting section 127 and IransiriissKin nidio secli()n 143. 

[0057] For the frames other than the compressed mode 
frame, DPCCH transmission power reporting section 127 
which is a transmission power reporting section obtains a 
reported value of transmission power wiiliiu a predeter- 
mined reporting segment based on the transmission power 
inputted from multiplier 126, and outputs the reported value 
as fransmission power information to channel encoding 
section 128. For the slots other than gap in the compressed 
mode frame, DPCCH transmission power reporting section 
127 subfracts transmission power according to APilot from 
the transmission power inputted from multiplier 1 26 in order 
to cancel the effect of APilot, according to the information 
of the gap slots and APilot information inputted from 
compressed mode calculating section 124. For the gap slots 
in (he compressed mode frame, DPCCH transmission power 
reporting section 127 does not include the transmission 
power inputted from multiplier 126 in the reported value of 
transmission power that is. DPCCH transmission power 
reporting section 127 cancels the effect of APilot from the 
fransmission power of the slot's other than the gap, obtains 
a reported value of transmission power witliin the predeter- 
mined reporting segment based on transmission power in 
which the transmission power of the gap slots is removed, 
and outputs the reported value as transmission power infor- 
mation to channel encoding section 128. 

[0058] Chajmel encoding section 128 encodes traiismis- 
sion data including the Iransmission power infonnation 
inputted from DPCCI I Irausmissiuii power reporting section 
127 and the data :imount infonnation inputted from data 
amount measuring section 135 as information thai is used by 
the base station for scheduling and outputs the encoded 
transmission data to modulating section 129. Chamiel 
encoding section 128 outputs the fransmission data to modu- 
lating section 129 in the signaling report cycle indicated by 
the transmission parameter information extracted at channel 
decoding section 109. For ease of explanation, the output of 
charmel encoding section 128 is assumed as a fixed-rate 
output. 

[0059] Modulating section 129 modulates tlie transmis- 
sion data inputted from channel encoding section 128 and 
outputs the modulated transmission signal to spreading 
section 130. 

[0060] Spreading section 130 performs spreading process- 
ing on the Iransmission signal inputted from modulating 
section 129 and outputs the result to multiplier 132. 

[0061] Transmission power control section 131 multiplies 
the Iransmission power inputted from transmission power 
control section 125 by a fixed offset and outputs the result to 
multiplier 132. 

[0062] Multipher 132 multiplies the transmission signal 
inputted from spreading section 130 by the fransmission 
power mputted from transmission power control section 131 
and outputs the result to transmission radio section 143. 

[0063] Transmission power measuring section 133 which 
stores maximum fransmission power as a resource subtracts 
the fransmission power inputted from transmission power 
confrol section 125 from the stored maximum fransmission 
power and outputs information of the remaming resource. 
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Ihat is, information of the remaining transmission power to 
transfer rale selecting section 136. 

[0064] Buffer 134 temporarily stores inputted transmis- 
sion packet data and outputs transmission packet data of the 
number of bits indicated by indicative information which is 
information of the number of bits inputted from transmission 
parameter setting section 137, to channel encoding section 
138. At this time, if an ACK signal extracted at channel 
decoding section 112 is inputted, buffer 134 outputs new- 
transmission packet data to channel encoding section 138, 
and, if a NACK signal cjctractcd at charmcl decoding section 
112 is inputted, outputs transmission packet data that has 
previously been outputtcd as retransmission data to channel 
encoding section 138. Also, buffer 134 outputs information 
of the data amount outputted to channel encoding section 
138 to data amount measuring section 135. 

[0065] Data amount measuring section 135 measures the 
data amount, according to the information of the data 
amount inputted from buifer 134 diuing a predetermined 
period of time, and outputs information of the measured data 
amount to chaimel encoding section 128 and transfer rate 
selecting section 136. 

[0066] Transfer rate selecting section 136 selects an opti- 
mum transmission rate out of candidates for the transmission 
rate based on the transmission power inforinaiion inpnlled 
from transmission power measuring section 133, scheduling 
result information extracted al channel decoding secliou 
115, data amount information inputted Irom diita amount 
measuring section 135. and rate combination information 
which is information of the candidates tor the transmission 
rate stored in advance in a storage section which is not 
shown. Then, transfer rate selecting section 136 outputs 
information of tlie selected transmission rate to transmission 
parameter setting section 137. 

[0067] Transmission parameter setting section 137 selects 
transmission parameters such as the number of 4 bits to be 
transmitted, coding rate, M-arj' number, the olfset amount of 
transmission power and spreading factor based on the trans- 
mission rate information inputted from transfer rate selec- 
tion section 136. Then, transmission parameter setting sec- 
tion 137 outputs indicative information that issues an 
instruction to output the selected number of bits to buffer 
134. Also, transmission parameter setting section 137 out- 
puts indicative information for performing encoding at the 
selected coding rate to channel encoding section 138. Trans- 
mission parameter setting section 137 also outputs indicative 
information for performing modulation at the selected M-ary 
number to modulating section 139. Transmission parameter 
setting section 137 also outputs indicative information for 
performing spreading processing at the selected spreading 
factor to spreading section 140. Further, transmission 
parameter setting section 137 outputs indicative information 
of the offset amount indicating a ratio of an increase or 
decrease in transmission power with respect to the DPCCH 
transmission power to transmission power control section 
141. 

[0068] Channel encoding section 138 encodes the trans- 
mission packet data inputted from buffer 134 based on the 
indicative information inputted from transmission parameter 
setting section 137 and the transmission parameter infonna- 
tion extracted at channel decoding section 109 and outputs 
the encoded data to modulating section 139. In particular, 



charmel encoding section 138 encodes the fransmission 
packet data inputted from buifer 134 at the coding rate 
indicated by the mdicative information inputted from frans- 
mission parameter setting section 137, carries out repetition 
processing indicated by the transmission parameter infor- 
mation, and outputs the result to modulating section 139. 

[0069] Modulating section 139 modulates the fransmis- 
sion packet data inputted from chaimel encoding section 138 
based on the indicative information inputted from fransmis- 
sion parameter setting section 137 and outputs the modu- 
lated data to spreading section 140. 

[0070] Spreading section 140 performs spreading process- 
ing on the transmission packet data inputted from modulat- 
ing section 139 based on the indicative information inputted 
from transmission parameter setting section 137 and outputs 
the resuh to multipher 142. 

[0071] Transmission power control section 141 multiplies 
the fransmission power inputted from transmission power 
control section 125 by the offset amount based on the 
indicative information inputted from transmission parameter 
setting section 137 and outputs the result to multiplier 142. 

[0072] Multiplier 142 multiplies the transmission packet 
data inputted from spreading section 140 by the transmission 
power inputted from transmission power control section 141 
and outputs the result to transmission radio section 143. 

[0073] Transmission radio section 143 up-coverts the 
transmission signal inputted from multiplier 120, the frans- 
mission signal inputted from multiplier 126, the fransmis- 
sion signal inputted from multiplier 132 and the fransmis- 
sion signal inputted from multiplier 142 from the baseband 
frequency to the radio frequency and outputs the results 
from anteima 101. 

[0074] Next, the configuration of base station 200 will be 
described using FIG. 5. FIG. 5 is a block diagram showing 
the configuration of base station 200. Base station 200 
receives signals transmitted on a plurality of channels from 
a plurality of coumuuiication tenninal apparatuses 100 and 
performs reception processing for each channel. The 
description and explanation of FIG. 5 of the configuration 
other than the configuration for reception processing of 
signals including DPCCH transmission power infomiation 
reported by the commimication terminal will be omitted. 

[0075] Reception radio section 202 down-converts 
received signals received at antenna 201 from the radio 
frequency to the baseband frequency and outputs the results 
to despreading section 203. 

[0076] Despreading section 203 performs despreading 
processing on the received signals inputted from reception 
radio scciiiin 202 and outputs the received signals from each 
comiiiunicalion terminal apparatus to demodulating sections 
204-1 to 204-/! (n is an arbitrary natural number). 

[0077] Demodulating sections 204-1 to 204-0 demodulate 
the received signals inputted from despreading section 203 
and outputs the demodulated received data to channel 
decoding sections 205-1 to 205-h and reception power 
measuring section 207. 

[0078] Channel decoding sections 205-1 to 205-« decode 
the received data inputted from demodulating sections 204-1 
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to 204-n and outputs the decoded received data to transmis- 
sion power information extracting section 206. 

[0079] Transmission power information extracting section 
206 extracts DPCCH transmission power information and 
data amount information included in the received data 
inputted from chamiel decoding sections 205-1 to 20S-H and 
outputs the results to scheduling section 208. 
[0080] Reception power measuring section 207 measures 
the reception power for each conmmnication terminal appa- 
ratus based on the received signals of the DPCCH for each 
communication terminal apparatus inputted from demodu- 
lating sections 204-1 to 204-«. Then, reception power mea- 
suring section 207 outputs information of the measured 
reception power or information of SIR obtained from the 
reception power to scheduling section 208. 

[0081] Scheduling section 208 carries out scheduling for 
allocating transmission to the communication terminal appa- 
ratuses based on the DPCCH transmission power informa- 
tion and data amount information inputted from transmis- 
sion power information extracting section 206, and the 
DPCCH reception power or SIR inPomiaLidn inpiiKed from 
reception power measuring section 207, and generates 
scheduling result infomiation. Scheduling section 208 also 
generates transmission parameter information. Ihen, sched- 
uling section 208 outputs the scheduling result information 
and transmission parameter infomiation to channel encoding 
sections 209-1 to 209-n corresponding to each communica- 
tion apparatus. 

[0082] Channel encoding sections 209-1 to 209-h encode 
transmission data including the scheduling rcsuh intbnna- 
tion inputted from scheduling section 208 and output the 
encoded data to modulating sections 210-1 to 210-«. 
[0083] Modulating sections 210-1 to 210-b modulate the 
transmission data inputted from channel encoding sections 
209-1 to 209-« and output the modulated transmission 
signals to spreading sections 211-1 to 211-n. 
[0084] Spreading sections 211-1 to 211 -« perform spread- 
ing processing on the transmission signals inputted from 
modulating sections 210-1 to 210-« and output the resuhs to 
transmission radio section 212. 

[0085] Transmission radio section 212 up-converts the 
transmission signals inputted from spreading sections 211-1 
to 211 -« from the baseband frequency to the radio frequency 
and transmits the results from antenna 201. 
[0086] Next, a method for schediding in uplink will be 
described using FIG. 6. FIG. 6 is a flowchart illustrating a 
scheduling method. First, a case will be described where 
communication terminal apparatus 100 receives a signal in 
the frame which is not in the compressed mode. 

[0087] Communication terminal apparatus 100 initiaUzes 
DPCCH transmission power reporting section 127 (step 
ST301). 

[0088] Then, channel decoding section 109 of communi- 
cation terminal apparatus 100 acquires a received TPC 
command in uplink. 

[0089] Then, transmission power control section 125 of 
communication terminal apparatus 100 sets transmission 
power of the DPCCH based on the TPC command. At this 
time, there is no ittput from compressed mode calculating 



section 124, and therefore transmission power control sec- 
tion 125 outputs the transmission power set based on the 
TPC command to multiplier 126. In particular, as shown in 
FIG. 7, in non-compressed mode frame #401, transmission 
power control section 125 adds transmission power to the 
transnussion-power of preceding received DPCCH slot in 
decibel (dB) units according to the TPC conmiand. For 
example, if (he preceding received slot is slot #402, and the 
TPC command issues an instruction to increase the trans- 
mission power by API, transmission power control section 
125 sets the transmission power added by API to the 
transmission power set in slot #402 as the fransmission 
power of slot #403 to be fransmitted next. 

[0090] Then, DPCCH fransmission power reporting sec- 
tion 127 of communication terminal apparatus 100 deter- 
mines whether or not the received slot is a gap (step ST302). 
At this time, there is no input from compressed mode 
calculating section 124, and therefore DPCCH fransmission 
power reponing section 127 determines that the slot is not a 
gap- 

[0091] Then, DPCCH fransmission power reporting sec- 
tion 127 determines whether or not APilot is 0 dB, that is, 
whether or not it is necessary to increase transmission power 
by APilot using the compressed mode (step S303). At this 
time, frame #401 is not a compressed-mode frame, and there 
is no input of compressed mode information to increase 
fransmission power by APilot fiom compressed mode cal- 
culating section 124, and therefore DPCCH fransmission 
power reporting section 127 determines that fransmission 
power should not be increased by APilot. Thus, DPCCH 
transmission power reporting section 127 adds the fransmis- 
sion power set in accordance with the TPC command to the 
fransmission power of past slots set after the initialization 
(step ST304). 

[0092] Then, DPCCH fransmission power reporting sec- 
tion 127 determines whether or not processing has been 
completed for all slots of frame #401 (step ST305). 
[009.3J If processing has been completed for all slots of 
frame #401. DPCCH transmission power reporting section 
127 divides the additional value of the transmission power 
of the slots added after the initialization by the number of the 
slots and obtains transmission power per slot (step ST306). 
For example, frame #401 is made up of 15 slots, and 
therefore transmission power per slot is determined by 
dividing the additional value of the transmission power set 
for the 15 slots by 15. 

[0094] Then, communication terminal apparatas 100 
reports the fransmission power per slot determined by 
DPCCH transmission power reporting section 127 to base 
station 200 as DPCCH transmission power information (step 
ST307). 

[0095] On the other hand, in step ST305, if processing has 
not been completed for all slots of one frame, the process- 
ings of steps ST302 to ST305 are repeated. 

[0096] When base station 200 receives the DPCCH frans- 
mission power information, fransmission power information 
extractmg section 206 extracts the transmission power infor- 
mation, and reception power measuring section 207 mea- 
sures reception power. Then, scheduling section 208 of base 
station 200 carries out scheduling based on the reception 
power information and transmission power information. In 
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particular, scheduling section 208 can estimate communica- 
tion quality for each communication terminal apparatus by 
obtaining the DPCCII reception power at base station 200 of 
each conmiunication terminal apparatus 100 with respect to 
the DPCCH transmission power at each communication 
terminal apparatus 100. Therefore, scheduling section 208 
allocates transmission to a predetemiined number of com- 
munication terminal apparatuses 100 in descending order of 
estimated conmiunication quality of communication termi- 
nal apparatuses 100. Then, base station 200 transmits the 
scheduling result to each communication terminal apparatus 
100 as scheduling result information. Further, scheduling 
section 208 sets transmission parameters, and base station 
200 transmits the set transmission parameter information to 
communication terminal apparatus 100. Besides, base sta- 
tion 200 transmits to communication terminal apparatus 100 
information that sets frame #404 next to fiamc #401 to be 
the compressed mode and compressed-mode information 
including information as to which slots are set as transmis- 
sion stop. Also, slot format information is transmitted to 
each communication terminal apparatus 100 upon a start of 

[0097] Next, when communication terminal apparatus 1 00 
receives the scheduling result information, channel decoding 
section 115 acquires the scheduhng result information, and 
transfer rate selecting section 136 selects a transmission rate 
based on the schedulmg result information. 'WTien selecting 
a transmission rate, for example, transfer rate selecting 
section 136 stores a table storing inlormalion tor transmis- 
sion rate selection in which transmission power information, 
scheduling result information, diila iimounl inlormation. and 
rate combination information are associated with transmis- 

iisiiig the transmission power iniormalion. scheduling result 
inlormation. data amount inlormation and rate combination 
intormation. Communication tenninal apparatus 100 that 
receives transmission parameter inlormation transmits 
DPCCH transmission power information and data amount 
information to base station 200 in the signaling report cycle 
indicated by the transmission parameter intormation. 

[0098] Based on the selected transmission rate, then, trans- 
mission parameter setting section 137 of conmiunication 
terminal apparatus 100 selects transmission parameters such 
as the number of bhs to be transmitted, coding rate, M-ary 
number, the offset amount of transmission power and 
spreading factor. When selecting the transmission param- 
eters, for example, transmission parameter setting section 
137 stores a table storing information for transmission 
parameter setting in which the transmission parameters are 
associated with transmission rates, and selects the transmis- 
sion parameters by referring to the stored information for 
transmission parameter setting using information of the 
transmission rate selected by transfer rate selecting section 
136. 

[0099] Then, communication terminal apparatus 100 pro- 
cesses transmission packet data using the transmission 
parameters selected by transmission parameter setting sec- 
tion 137, and transmits the result to base station 200. At tliis 
time, chaimel encoding section 138 carries out repetition 
processing indicated by the transmission parameter 
information. 



[0100] Next, a case will be described where communica- 
tion terminal apparatus 100 receives a signal in the com- 
pressed mode frame. 

[0101] Communication tenninal apparatus 100 initiaUzes 
DPCCII transmission power reporting section 127, after 
setting of transmission power has been completed for all 
slots of frame #401 (step ST301). 

[0102] Then, channel decoding section 109 of communi- 
cation terminal apparatus 100 acquires a received uplink 
TPC command. 

[0103] Then, communication terminal apparatas 100 
extracts received compressed mode and slot format infor- 
mation from the data received by channel decoding section 
109. The slot format information is information as shown in 
FIG. 8. hi FIG. 8, frames of slot format numbers "0", "1", 
"2", "3", "4" and "5" arc the formats of slots in a non- 
compressed mode frame, and frames of slot format numbers 
"OA", "OB", "2A", "2B", "5A" and "SB" are the formats of 
slots in a compressed mode frame, corresponding to slot 
format numbers "0", "2" and "5". The slot format that is 
used in the compressed mixle frame is calculated and 
determined at communication terminal apparatus 100 based 
on the gap length. 

[0104] Then, compressed mode calculating section 124 of 
commumcation terminal apparatus 100 determines gap slots 
in the compressed mode frame based on the compressed 
mode information. For example, the compressed mode 
information received bv communication tenninal apparatus 
100 includes information indicating that frame #404 is a 
compressed mode frame, information indicating that gap 
#405 ol the compressed mode starts at the next slot of slot 
#406. and inlormation indicating tlie number of slots of gap 
#405. ( ( iiipRssetl mode calculating section 124 finds that 
sap f4()5 staris at a slot next to slot #404. its length is 7 slots, 
and slot •.407 is transautted following gap #405 by calcu- 
lation. Also, compressed mode calculating section 124 finds 
that this frame is a slot format number OB by calculation 
from information of the number of slots of gap #405 and the 
slot fonnat information (for example, slot format number 
"0") set upon a start of communication. Further, compressed 
mode calculating section 124 finds by calculation that the 
t 1 power of each slot in compressed mode frame 

#404 is increased by AP2 as APilot from the transmission 
power set by the TPC coimnand. 

[0105] Then, transmission power control section 125 of 
communication lerminal apparalus 100 sets DPCCH trans- 
mission power based on the IPC coimnand. APiiot infor- 
mation and information of the gap specified al compressed 
mode calculating section 124. In particular, transmission 
power control section 125 adds transmission power to the 
transmission power of the preceding received DPCCH slot 
in decibel (dB) units according to the TPC coimnand, and 
adds APilot to the transmission power set by the TPC 
command according to the APilot information. For example, 
if the preceding received slot is slot #408, and the TPC 
conunand issues an instruction to mcrease the transmission 
power by AP3, transmission power control section 125 sets 
the transmission power added by AP3 to the transmission 
power set for slot #408 as fransmission power of slot #409 
to be transmitted next to slot #408. Besides, transmission 
power control section 125 flirther increases the transmission 
power by AP2 according to the APilot information. That is. 
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transmission power control section 125 sets the transmission 
power increased by AP2+AP3 from the transmission power 
of slot #408 as the transmission power of slot #409. 
[0106] Then, DPCCH transmission power reporting sec- 
tion 127 of communication terminal apparatus 100 deter- 
mines whether or not the received slot is a gap (step ST302). 

[0107] If it is not a gap, DPCCH transmission power 
reporting section 127 determines whether or not APilot is 0 
dB (step ST303). 

[0108] The information for increasing the transmission 
power by AP2 is inputted from compressed mode calculating 
section 124 to DPCCH transmission power reporting section 
127, and therefore, APilot is not 0 dB. Therefore, DPCCH 
transmission power reporting section 127 cancels APilot, 
namely, AP2 from the DPCCH transmission power set at 
transmission power control section 125 (step ST308). Then, 
DPCCH transmission power reporting section 127 adds the 
transmission power obtained after canceling AP2 from the 
DPCCH transmission power set at transmission power con- 
trol section 125, that is, the transmission power set in 
accordance with the IPC command to the transmission 
power of past slots set after the initialization (step ST304). 
I'he adiiilional value of the obtained transmission power of 
the slots in frame #404 is the addition of only the transmis- 
sion power o f the slots to be transmitted and does not include 
the transmission power of the slots of gap #405, so that it is 
possible 10 measure DPCCH transmission power that does 
not include transmission power control other than closed 
loop transmission power control. 

[0109] On the other hand, in step ST302, if the received 
slot is a gap, DPCCH transmission power reporting section 
127 does not add the transmission power to the transmission 
power of past slots set after the initialization, and determines 
whether or not processing has been completed for all slots of 
frame #404 (step ST305). 

[0110] If processing has been completed for all slots of 
frame #404, DPCCH transmission power reporting section 
127 divides the additional value of the transmission power 
of the slots added after the initialization by the number of the 
slots except the slots of gap #405 in frame #404 and 
determines fransmission power per slot (step ST306). For 
example, the mmiber of slots in frame #404 except gap #405 
is 8, and therefore transmission power per slot is determined 
by dividing the additional value of the transmission power 
set for the eight slots by 8. Subsequent processing is the 
same as processing for a non-compressed mode frame, and 
therefore description thereof will be omitted. 

[01 1 1 ] FIG. 9 illustrates a case where segment #603 called 
a recovery period is set after gap #602 in compressed mode 
frame #601, and segment #603 is provided to broaden a step 
of closed loop transmission power control. In segment #603 . 
the transmission power of slot #605 is decreased by AP4 
compared to the transmission power of slot #604. Even in 
the case of FIG. 9, DPCCH transmission power obtained by 
canceling AP2 of the transmission power indicated by the 
compressed mode information, is reported to base station 
200 as the DPCCH transmission power information ol Irame 
#601. 

[0112] As described above, according to Embodiment 1, 
additional transmission power due to the compressed 
mode — APilot — is canceled, and fransmission power set 



based on the TPC command without including a segment of 
transmission stop due to a gap of the compressed mode is 
reported as DPCCH fransmission power information, so that 
by reporting transmission power according to communica- 
tion envfronment, it is possible to perform appropriate 
system operation on the network side and prevent a decrease 
in throughput and a decrease in system efficiency. 
[0113] In Embodiment 1, although the case has been 
described where FBI which is used for closed loop frans- 
mission diversity is not used. Embodiment 1 can be applied 
to a case where FBI is used. 

EMBODIMF.NT 2 
[0114] FIG. 10 is a block diagram showing a configuration 
of commtmication terminal apparatus 700 according to 
Embodiment 2 of the present invention. 
[0115] As shown in FIG. 10, communication terminal 
apparams 700 according to Embodiment 2 is configured by 
removing despreading section 110, demodulating section 
111, channel decoding section 112, despreading section 113, 
demodulating section 114, chaimel decoding section 115, 
channel encoding section 128, modulating section 129, 
spreading section 130, transmission power control section 
131, multiplier 132, transmission power measuring section 
133, buffer 134, data amount measuring section 135, transfer 
rale selecting section 136. transmission parameter setting 
section 137, channel encoding section 138, modulating 
section 139, spreading section 140, transmission power 
confrol section 141, and multiplier 142 from commumcation 
terminal apparatus 100 according to Embodiment 1 shown 
in FIG. 4 and adding averaging section 703 and transmission 
data generating section 704. In FIG. 10, parts that are the 
same as ones in FIG. 4 will be assigned the same reference 
niunerals without further explanations. 
[0116] Communication terminal apparatus 700 is mainly 
configured with antemia 101, reception apparatus 701. and 
transmission apparatus 702. First, the configuration of recep- 
tion apparatus 701 will be described. Reception apparatus 

701 is configured with reception radio section 104, 
despreading section 105, SIR measuring section 106, TPC 
generating section 107, demodulating section 108, and chan- 
nel decoding section 709. 

[0117] Channel decoding section 109 decodes received 
data inputted from demodulating section 108 and cxfracts a 
TPC command (UL-TPC) for confroUing fransmission 
power in uplink included in the received data. Also, channel 

decoding section 109 extracts compressed mode information 
including gap timing infonnation and slot fonnat informa- 
tion included in the received data. Then, channel decoding 
section 109 outputs the received data after extracting the 
TPC command, compressed mode information and slot 
format information. 

[0118] Next, the configuration of transmission apparatus 

702 will be described. Transmission apparatus 702 is con- 
figured with channel encoding section 116, modulating 
section 117, spreading section 118, transmission power 
confrol section 119, multiplier 120, channel encoding sec- 
tion 121, modulating section 122, spreading section 123, 
compressed mode calculating section 124, fransmission 
power control section 125, multiplier 126, DPCCH frans- 
mission power reporting section 127, transmission radio 
section 143, averaging section 703 and transmission data 
generating section 704. 
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[0119] Qumnel encoding section 121, modulating section 
122, spreading section 123, compressed mode calculating 
section 124, transmission power control section 125, mul- 
tiplier 126, DPCCH transmission power reporting section 
127 and averdging section 703 carry out processing for 
transmitting data on the DPCCH. Chamicl encoding section 
116, modulating section 117, spreading section 118, trans- 
mission power control section 119, multiplier 120 and 
transmission data generating section 704 carry out process- 
ing for transmitting data on the DPDCH. 

[0120] For frames other than a compressed mode frame, 
DPCCH transmission power reporting section 127 obtains a 
reported value of transmission power within a predeter- 
mined reporting segment based on transmission power 
inputted from multiplier 126, and outputs the 4 reported 
value as transmission power information to averaging sec- 
tion 703. For compressed mode frames, DPCCH transmis- 
sion power reporting section 127 subtracts APilot from the 
transmission power inputted from multiplier 126 according 
to inlbrmation of gap slots and APilot information inputted 
from compressed mode calculating section 124, obtains a 
reported value of transmission power within a predeter- 
mined reporting segment based on the transmission power in 
which APilot is subtracted, and outputs the reported value to 
averdging section 703. 

[0121] Averaging section 703 averages transmission 
power of transmission power information inputted from 
DPCCH transmission power confrol section 127 for a pre- 
determined period of time and outputs average transmission 
power information indicating averaged transmission power 
to fransmission data generating section 704. 

[0122] Transmission data generating section 704 includes 
the average transmission power information inputted from 
averaging section 703 in tiie inputted transmission data and 
outputs the transmission data to channel encoding section 
116. 

[0123] Channel encoding section 116 encodes the DPDCH 
transmission data inputted from transmission data generat- 
ing section 704 and outputs the encoded transmission data to 
modulating section 117. The configuration of the base sta- 
tion is the same as that in FIG. 4, and therefore its descrip- 
tion will be omitted. 

[0124] As described above, according to Embodiment 2, 
in addition to the effects of Embodiment 1 , by averaging 
DPCCII fransmission power set based on the TPC command 
for a predetermined period of time and reporting information 
of the averaged transmission power, an influence of fluc- 
tuation for a short period of time, such as fading, can be 
eliminated, so that it is possible to perform stable control 
when it is hoped that a system is controlled for a relatively 
long period of time. Further, according to Embodiment 2, by 
averaging the DPCCH transmission power for a predeter- 
mined period of time and reporting the result, the frequency 
of reporting fransmission power can be reduced, so that it is 
possible to perform more efficient system operation. 

[0125] In Embodiment 2, transmission is performed at a 
normal transmission rate without performing uplink sched- 
uling, however, this is by no means limitmg, and this 
embodiment can be applied to a case where packet data is 
transmitted at a high rate by performing uplink scheduling. 



EMBODIMENT 3 

[0126] FIG. 11 is a block diagram showing a configuration 
of communication terminal apparams 800 according to 
Embodiment 3 of the present invention. As shown in FIG. 
11, communication terminal apparatus 800 according to 
Embodiment 3 is configured by removing compressed mode 
calculating section 124 from communication terminal appa- 
ratus 100 according to Embodiment 1 shown in FIG. 4 and 
including transmission power control section 804 instead of 
fransmission power control section 125, DPCCH fransmis- 
sion power reporting section 805 instead of DPCCH frans- 
mission power reporting section 127, and transfer rate 
selecting section 803 instead of transfer rate selecting sec- 
tion 136. In FIG. 11, parts that are the same as ones in FIG. 
4 will be assigned the same reference numerals without 
further explanations. 

[0127] Communication terminal apparatus 800 is mainly 
configured with antenna 101, reception apparatos 801 and 
transmission apparatus 802. First, the configuration of recep- 
tion apparatas 801 will be described. Reception apparatus 

801 is configured with reception radio section 104, 
despreading section 105, SIR measuring section 106, TPC 
generating section 107, demodulating section 108, channel 
decoding section 109, despreading section 110, demodulat- 
ing section 111, channel decoding section 112, despreading 
section 113, demodulating section 114 and channel decoding 
section 115. 

[0128] Channel decoding section 115 decodes received 
data inputted from demodulating section 114 and extracts 
scheduling result information that is information of a sched- 
uling resuh. 

[0129] Next, the configuration of transmission apparatus 

802 will be described. Transmission apparatus 802 is con- 
figured with channel encoding section 116. modulating 
section 117, spreading section 118. transmission power 
control section 119, multiplier 120. chamiel encoding sec- 
tion 121, modulating section 122, spreading section 123, 
multiplier 126, chamiel encoding section 128, modulating 
section 129, spreading section 130, transmission power 
control section 131. multiplier 132. fransmission power 
measuring section 133. bufler 134. data amount measuring 
section 135, transmission parameter setting section 137, 
channel encoding section 138 modulating section 139, 
spreading section 140, transmission power control section 
141, multipher 142, transmission radio section 143, transfer 
rate selecting section 803, transmission power control sec- 
tion 804 and DPCCH transmission power reporting section 
805. 

[0130] Chaimel encoding section 121, modulating section 
122, spreading section 123, multiplier 126, transmission 
power control section 804 and DPCCH transmission power 
reporting section 805 carry out processing for transmitting 
data on the DPCCH. Channel encoding section 116, modu- 
lating section 117, spreading section 118, fransmission 
power confrol section 119 and multipher 120 carry out 
processing for transmitting data on the DPDCH. Channel 
encoding section 128, modulating section 129, spreading 
section 130, transmission power confrol section 131 and 
multiplier 132 carry out processing for transmitting data on 
a confrol channel for packet data in uplink. Transmission 
power measuring section 133, buffer 134, data amount 
measuring section 135, transmission parameter setting sec- 
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tion 137, channel encoding section 138, modulating section 
139, spreading section 140, transmission power control 
section 141, multiplier 142 and transfer rate selecting sec- 
tion 803 carry out processing for transmitting data on a 
channel for packet data in uplink. 

[0131] Transmission power control section 119 multiplies 
transmission power inputted from transmission power con- 
trol section 804 by a fixed offset and outputs the result to 
multipHer 120. 

[0132] Multiplier 126 multiplies a transmission signal of 
the DPCCH inputted from spreading section 123 by trans- 
mission power set at transmission power control section 
804, and outputs the result to DPCCIT Iraiismihhion power 
reporting section 805 and transmission radio section 143. 
[0133] Channel encoding section 128 encodes transmis- 
sion data including transmission power information inputted 
from DPCCH transmission power reporting section 805 and 
data amount information inputted from data amount mea- 
suring section 135 as information that is used by the base 
station for scheduling and outputs the encoded data to 
modulating section 129. 

[0134] Transmission power control section 131 adds the 
ofiset amount inputted from transmission parameter setting 
section 137 to the transmission power inputted from trans- 
mission power control section 804 or subtracts the offset 
amount inputted from transmission parameter setting section 
137 from the transmission power inputted from transmission 
power control section 804 and outputs the result to multi- 
plier 132. 

[0135] Transmission power measuring section 133 stores 
maximimi transmission power as a resource, subtracts the 
transmission power inputted from transmission power con- 
trol section 804 from the stored maximum transmission 
power and outputs infonnation of the remaining resource, 
that is, information of the remaining transmission power to 

[0136] Data amount measuring section 1.^5 measures the 
data amount, according to the infonnation of the data 
amount inputted from buffer 134 during a predetermined 
period of time, and outputs information of the measured data 
amount to channel encoding section 128 and transfer rate 
selecting section 803. 

[0137] Transmission parameter setting section 137 selects 
transmission parameters such as the number of bits to be 
transmitted, coding rate. M-ary number, the olfset amount of 
transmission power, and spreading factor based on the 
transmission rate information inputted from transfer rate 
selection section 803. Then, transmission parameter setting 
section 137 outputs indicative information tliat issues an 
instruction to output only the selected number of bits to 
buffer 134. Also, transmission parameter setting section 137 
outputs indicative information that issues an mstmction to 
perform encoding at the selected coding rate to channel 
encoding section 138. Transmission parameter setting sec- 
tion 137 also outputs indicative information that issues an 
instruction to perform modulation usmg the selected M-stry 
number to modulating section 139. Transmission parameter 
setting section 137 also outputs indicative information that 
issues an instruction to perform spreading at the selected 
spreading factor to spreading section 140. Further, transmis- 
sion parameter setting section 137 outputs indicative infor- 



mation that issues an instruction to add the selected offset 
amount to the transmission power or subtract the selected 
offset amount from the transmission power to transmission 
power control section 119, transmission power control sec- 
tion 131 and fransmission power control section 141. 

[0138] Transmission power control section 141 adds the 
offset amount to the transmission power inputted from 
transmission power control section 804 or subtracts the 
offset amount from the transmission power inputted from 

transmission power control section 804, based on the indica- 
tive information inputted from transmission parameter set- 
ting section 137, and outputs the resuk to multiplier 142. 

[0139] Transfer rate selecting section 803 selects an opti- 
mum transmission rate out of candidates for the transmission 
rate based on the transmission power information inputted 
from transmission power measuring section 133, scheduling 
result information extracted at channel decoding section 
115, data amount information inputted from data amount 
measuring section 135 and rate combination information 
which is information of the candidates for the transmission 
rate. Then, fransfer rate selecting section 136 outputs inibr- 
mation of the selected transmission rate to transmission 
parameter setting section 137. If the scheduling result infor- 
mation includes information (information for transmission 
power setting) of a high-rate segment (Pilot Boost segment) 
where it is directed to perform transmission at a Innisniission 
rate (second transmission rate) higher than a predetermined 
transmission rate (first transmission rale), and APilol infor- 
mation (information for transmission power selling) indi- 

porarily increased in order to improve chamiel estimation 
accuracy in tlie high-rate segment, transfer rate selecting 
section 803 outputs the high-rate segment information and 
the APilot information to transmission power control section 

804 and DPCCH transmission power reporting section 805. 

[0140] Transmission power control section 804 which is a 
transmission power setting section sets transmission power 
(first transmission power) of the DPCCH, based on the 
instruction of the TF^ command extracted at channel decod- 
ing section 109. At this time, according to the high-rate 
segment information mputted from transfer rate selecting 
section 803, transmission power control section 804 sets 
DPCCH transmission power (fist transmission power) based 
on the instruction of the TPC coimnand for segments other 
than a high-rate segment and sets transmission power (sec- 
ond transmission power) that is higher by APilot than the 
transmission power set based on the TPC conmiand, accord- 
mg to APilot information, for the high-rate segment. Then, 
transmission power control section 804 outputs the set 
transmission power to transmission power control section 
1 19, multiplier 119, transmission power control section 131, 
transmission power measuring section 133 and transmission 
power control section 141. 

[0141] According to the high-rate segment information 
and the APilot information inputted from the transfer rate 
selecting section, for slots in segments other than the high- 
rate segment, DPCCH transmission power reporting section 

805 that is a transmission power reporting section outputs 
the transmission power inputted from multiplier 126 as 
transmission power infomiation to chamiel encoding section 
128, and for slots (high-power slots) in the high-rate seg- 
ment, subtracts APilot from the transmission power inputted 
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from multiplier 126, obtains a reported value of the trans- 
mission power within a predetermined reporting segment 
based on the transmission power in which AKlot is sub- 
iTdKted, lhal is, Ihe TPC command, and outputs the result to 
channel encoding section 128 as transmission power infor- 
mation. Tlie configuration of the base station is the same as 
shown in FIG. 5, and therefore its description will be 
omitled. 

[0142] Next, a method for scheduling in uplink will be 
described using FIG. 12. FIG. 12 is a flowchart illustrating 
a scheduling method. First, a case will be described where 
communication terminal apparatas 1 00 receives a signal of 
a fiame not including a high-rate segment. 
[0143] Communication terminal apparatus 800 initiaUzes 
DPCCH transmission power reporting section 805 (step 
ST901). 

[0144] Then, channel decoding section 109 of communi- 
cation terminal apparatus 800 acquires a received uplink 
TPC command. 

[0145] Then, transmission power control section 804 of 
commmiication terminal apparatus 800 sets DPCCH trans- 
mission power based on the TPC conmiand. At this timt;. 
according to the information of high-rate segment inputted 
from transfer rate selecting section 803, a frame for pro- 
cessing does not include a high-rate segment, transmission 
power control section 804 outputs the transmission power 
set based on the TPC command to multiplier 126. In 
particular, as shown in FIG. 13, for frame #1002 not 
including high-rate segment #1001, transmission power 
control section 804 adds transmission power to the trans- 
mission power of the preceding received DPCCH slot in 
decibel (dB) imits according to the instraction of the TPC 
command. For example, if the preceding received slot is slot 
#1003 and TPC command issues an instruction to increase 
the transmission power by APIO, transmission power control 
section 804 sets the transmission power of slot #1004 to be 
transmitted next to slot #1003 by adding transmission power 
of APIO to the transmission power set for slot #1003. 
[0146] Then, DPCCH transmission power reporting sec- 
tion 805 detenmnes whether or not APilot is 0 dB, that is, 
whether or not it is necessary to increase transmission power 
by APilot m the high-rate segment (step ST902). At this 
time, frame #1002 does not include a high-rate segment, and 
therefore APilot is 0 dB. Therefore, DPCCH transmission 
power reporting section 805 adds the transmission power set 
in accordance with the TPC command to the transmission 
power of past slots set after the initialization (step ST903). 
[0147] Then, DPCCH transmission power reporting sec- 
tion 805 determines whether or not processing has been 
completed for all slots of frame #1002 (step ST904). 
[0148] If processing has been completed for all slots of 
frame #1002, DPCCH transmission power reporting section 
805 divides the additional value of the transmission power 
of the slots added after the initialization by the number of the 
slots and obtains transmission power per slot (step ST905). 
For example, frame #1002 is made up of 15 slots, and 
therefore transmission power per slot is determined by 
dividing the additional value of the transmission power set 
for the 15 slots by 15. 

[0149] Then, communication termmal apparatas 800 
reports the transmission power obtained by DPCCH trans- 



mission power reporting section 805 to base station 200 as 
DPCCH transmission power informalion (step ST906). 
[0150] On the other hand, in step ST904, if processing has 
not been completed for all slots of frame #1002, processings 
of steps ST902 to ST904 are repeated. 
[0151] When base station 200 receives the DPCCII trans- 
mission power information, transmission power information 
extracting section 206 extracts the transmission power infor- 
mation, and reception power measuring section 207 mea- 
swes reception power. Then, schedulmg section 208 of base 
station 200 carries out schedulmg based on the reception 
power information and transmission power information. In 
particular, schedulmg section 208 can estimate communica- 
tion quality for each communication terminal apparatus bv 
obtaining the DPCCH receplK 1 p \>cr i his si m, n 200 ot 
each communication terminal apparatus 800 wilh respect to 
the DPCCH transmission power at eacli communication 
tenninal apparanis 800. Then, base station 200 transmits the 
scheduling result to each communication terminal apparanis 
800 as schedulins result inlormation. At this time, base 
station 200 includes information of setting frame #1 005 next 
to Irame ;;1()02 to a Ingh-rate segment and inlormation 

increased by APll m the high-rate segment, in the sched- 
uling result information. This is bv no means limiting, and 
base station 200 mav indicate a transmission rate, and 
communicalion lerminal apparatus 100 may tudge whether 
or not the transmission rate is high and determine APll 
based on the result of the ludgment. 
[0152] Next, when commumcation terminal apparatus 800 
receives the schedulmg result information, channel decoding 
section 115 acqiures the scheduling result information, and 
transfer rate selectine section 803 selects a transmission rate 
based on tlie scheduling result inlormation. When selecting 
a transmission rate, lor example, transfer rate selecting 
section 803 stores a table stonng information for transmis- 
sion rate selection, in which transmission power informa- 
tion, scheduling result intonnation. data amount informa- 
tion, and rate combination inlomiation are associated with 
transmission rates, and selects a transmission rate bv refer- 
ring to the stored inlormation lor transmission rate selection 
using the transmission power information, scheduling result 
information, data amount information and rate combination 
information. Frame #1002 is not a frame including high-rate 
segment #1001, and therefore transfer rate selecting section 
803 does not output the information of Ihe high-rate segment 
and increment of the transmission power. 
[0153] Based on the selected transmission rate, transmis- 
sion parameter setting section 137 of communication termi- 
nal apparatus 800 selects transmission parameters such as 
the number of bits to be transmitted, coding rate, M-ary 
number, the offset amount of transmission power and 
spreading factor. When selecting the transmission param- 
eters, for example, transmission parameter setting section 
137 stores a table storing information for transmission 
parameter setting in which the transmission parameters is 
associated with transmission rates, and selects the transmis- 
sion parameters by referring to the stored information for 
transmission parameter setting using information of the 
transmission rate selected at transfer rate selecting section 
803. 

[0154] Then, communication terminal apparatus 800 pro- 
cesses transmission packet data using the transmission 
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parameter selected at transmission parameter setting section 
137, and transmits the result U) base station 200. 

[0155] Next, the case will be described where commiini- 
cation terminal apparatus 800 receives a signal of a frame 
including the high-rate segment. 

[0156] Communication terminal apparatus 800 initializes 
DPCCH transmission power reporting section 805, after 
setting of transmission power has been completed for all 
slots of frame #1002 (step ST901). 

[0157] Then, channel decoding section 109 of communi- 
cation terminal apparatus 800 acquires a received uplink 
TPC command. 

[0158] In communication terminal apparatus 800, when a 
timing is changed from the transmission timing of frame 
#1002 to the transmission timing of frame #1005, the 
high-rate segment information and AKlot information are 
outputted from transfer rate selecting section 803 to trans- 
mission power control section 804 and DPCCH transmis- 
sion power reporting section 805. 

[0159] Then, transmission power control section 804 of 
communication terminal apparatus 800 sets DPCCH trans- 
mission power based on tlie TPC command and APilot 
information. In particular, transmission power control sec- 
tion 804 adds transmission power to the transmission power 
of the preceding received DPCCH slot in decibel (dB) miits 
according to the instruction of the TPC command and adds 
APilot to the transmission power set in accordance with the 
TPC command according to the APilot information. For 
example, if the preceding received slot is slot #1006 and the 
TPC command issues an instruction to increase the trans- 
mission power by APll, transmission power control section 
804 sets tlie transmission power added by transmission 
power of APll to the transmission power set for slot #1006 
as the transmission power of slot #1007 to be transmitted 
next to slot #1006. Further, transmission power control 
section 804 adds AP12 to the transmission power as APilot 
according to the APilot information. That is, transmission 
power control section 804 sets the transmission power of 
slot #1007 increased by (4P11+AP12) from the transmission 
power of slot #1006. 

[0160] Then, DPCCH transmission ixn\cr reporting sec- 
tion 805 of communication leniiiii;il ;ipp;n;ilus 800 deter- 
mines whether or not APilol is 0 ell! isicp S T902). 

[0161] Frame #1005 is a Ihmie including high-rale seg- 
ment #1001, and therefore APilot is not 0 dB. therefore, 
DPCCH transmission power reporting section 805 cancels 
APilot— AP12— from the DPCCH transmission power set at 
transmission power control section 804 (step ST907). Then, 
DPCCH transmission power reporting section 805 adds the 
transmission power obtained after canceling AP12 from the 
DPCCH transmission power set at transmission power con- 
trol section 804 — the transmission power set in accordance 
with the TPC command — ^to the transmission power of past 
slots set after the uiitialization (step ST903). The additional 
value of the obtained transmission power of the slots in 
frame #1005 is the addition of only the transmission power 
not including AP12, so that it is possible to measure DPCCH 
transmission power that does not include transmission 
power control other than closed loop transmission power 
control. Subsequent processing is the same as processing for 



a frame not including the high-rate segment, and therefore 
its description will be omitted. 

[0162] .Although the high-rate segment as shown in FIG. 
13 lias a length of one frame, this is by no means limiting, 
and its length may be other than one frame. FIG. 14 shows 
a case where a high-rate segment is one-fifth length of one 
frame. Frame #1101 includes three high-rate segments: 
high-rate segment #1102, high-rate segment #1103 and 
high-rate segment #1104. In high-rate segments #1102, 
#1103 and #1104, transmission power is increased by 
APilot — ^AP12 — icom the transmission power set in accor- 
dance with the TPC command. Therefore, when obtaining 
the additional value of the transmission power of all slots in 
frame #1101, DPCCH transnussion power reporting section 
805 cancels AP12 and obtains transmission power set in 
accordance with the TPC command in the high-rate seg- 
ments #1102, #1103 and #1104 and obtains tiie additional 
value of the transmission power of all slots in which AP12 
is canceled. 

[0163] As described above, in Embodiment 3, in a frame 
mcluding a high-rate segment, APilot is canceled from the 
fransmission power set in accordance with the TPC com- 
mand, and fransmission power set based on the TPC com- 
mand is reported, so that by reporting fransmission power 
according to communication enviroimient, it is possible to 
perform appropriate system operation on the network side 
and prevent a decrease in throughput and a decrease in 
system efficiency. 

[0164] Although, in Embodiment 3, the fransmission 
power of a pilot symbol included in DPCCH is increased in 
a Irigh-rate segment, tliis is by no means limiting, and in 
order to improve channel estimation accuracy, it is possible 
to use a method of fransmitting a pilot symbol (secondary 
pilot) on another channel other than the pilot included in the 
DPCCH and the DPCCH. Li this case, it is only necessary 
to report DPCCH transmission power measured without 
mcluding the pilot symbol on another channel other than the 
DPCCH in the DPCCH transmission power measurement. 
In Embodiment 3, such a method can be also considered that 
increases the number of pilot symbols included in the 
DPCCH to improve channel estimation accuracy, however, 
this has no particular effect when DPCCH fransnussion 
power is measured. In this case, it is possible to use a method 
of measuring the transmission power of a pilot symbol 
instead of transmission power of the DPCCH. however, 
there is no particular effect unless the transmission power of 
additional pilot symbols is included in the fransmission 

[0165] Although, in Embodiments 1 to 3, APilot is can- 
celed after fransmission power is set, this is by no means 
limiting, fransmission power may be calculated and reported 
to the base station before adding APilot. vythough, in 
Embodiments 1 to 3, an example has been described where 
the reporting segment is one frame, and therefore, fransmis- 
sion power is reported to the base station after processing is 
completed for all slots of one trame, this is by no means 
limiting, and the reporting segment may be an arbitrary 
segment other than one frame, and transmission power may 
be reported to the base station after processing for an 
arbitrary segment other than one frame is completed. 

[0166] Although, in Embodiments 1 to 3, transmission 
power of the DPCCH is reported, tins is by no means 
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limiting, and tnmsmission power of an arbitrary channel 
olher than DPCCH may be reported, if closed loop trans- 
mission power control can be applied to the channel and a 
pilot symbol is included in the channel. Although, in 
Embodiments 1 to 3, transmission power of the DPCCH is 
measiued, this is by no means limiting, and transmission 
power may be measured or calculated and reported using 
only a pilot symbol included in the DPCCH. Although, in 
Embodiments 1 to 3, all APilot within the compressed mode 
frame is tlie same, tills is by no means limiting, and APilot 
of each slot within the compressed mode frame may vary for 
each slot. Although, in Embodiments 1 to 3. transmission 
power of a channel Including a pilot signal is reported, this 
is by no means limiting, and it is possible to report trans- 
mission power of a ehaimel including an arbitraiy known 
signal otlier than the pilot signal. 

[0167] Although, in Embodiments 1 to 3, the example has 
been described where information of transmission power 
and transmission data amount of the communication termi- 
nal apparatus is transmitted in a reporting cycle indicated by 
transmission parameter information or after repetition pro- 
cessing is performed, targets subjected to transmission con- 
trol by transmission parameter infomiation are not limited to 
this, and CQl (Chamiel Quality Indicator) which is infor- 
mation used for reporting a quality ofdownlink propagation 
path in high-rate downlink packet transmission, or ACK and 
NACK in HARQ Is possible. Any signal is possible provid- 
ing a signal transmitted in uplink. 

[0168] In Gmbodimcnla 1 to 3, transmission power in 
which the APilot cllcct is removed from the transmission 
power set at transmission power control section 125 is 
reported as a reported value, or an average value of trans- 
mission power in which the APilot effect is removed firom 
the transmission power set at transmission power control 
section 804 is reported as a reported value. However, this is 
by no means limiting, and any reported value is possible if 
the reported value is based on transmission power in which 
the APilot efiect is not included or removed from the 
transmission power set at the transmission power control 
section. In short, the communication terminal apparanis 
performs reporting in order to know transmission power not 
including effects of an increase of the transmission power of 
a pilot symbol included in the DPCCH due to the com- 
pressed mode and high-rate transmission at the communi- 
cation terminal apparatus, and therefore, any reported value 
is possible if this purpose can be achieved. For example, the 
reported value may be a ratio of transmission power in 
which the APilot efTect is excluded from the transmission 
power set at the transmission power control section, to a 
reference power, that is, a relative value. In this case, as the 
reference power, for example, it is possible to use maximum 
transmission power of the coiiimumcation terminal appara- 
tus or maximum transmission power allowed for the com- 
munication terminal apparatus, and a shared reference 
power may be stored in both the base station apparatas and 
the conmiunication temiinal apparatus. 
[0169] The present application is based on Japanese Patent 
AppUcation No. 2004-181792, filed on Jun. 18, 2004, entire 
content of which is expressly incorporated by reference 
herein. 

INDUSTRIAL APPLICABILITY 
[0170] The communication terminal apparatos, scheduling 
method, and the transmission power deriving method 



according to the present invention is capable of performing 
appnipriate system operation on a network side by reporting 
transmission power according to communication environ- 
ment, provide an advantage of preventing a decrease in 
throughput and system efficiency, and are useful for sched- 



1. A communication terminal apparatus comprising: 

a transmission power setting section that sets the trans- 
mission power of a predetermined channel including a 
known symbol based on a TPC command for control- 
ling transmission power and infonnation for transmis- 
sion power setting included in a received signal; 

a transmission power reporting section that reports a 
reported value indicating transmission power of the 
chaimel set based on the TPC command out of the 
transmission power set at said transmission power 

setting section; and 

a transmitting section tliat transmits a transmission signal 
based on the transmission power set at said transmis- 
sion power setting section. 

2. The communication terminal apparatus according to 
claim 1, wherein: 

said transmission power setting section sets first trans- 
mission power indicated in the TPC conmiand by a 
communicating party and, for high-power slots posi- 
tioned before and after a slot in which transmission is 
temporarily stopped, sets second transmission power 
which is larger corresponding to transmission power 
indicated by the infomiation for transmission power 
setting than the first transmission power; and 

said transmission power reporting section reports a 
reported value indicating the first transmission power in 
slots other than the high-power slots and transmission 
power in which an increment of the transmission power 
indicated by the information for transmission power 
setting is excluded fi-om the second transmission power 
set for the high-power slots. 

3. The communication terminal apparatus according to 
claim 2, wherein said transmission power reporting section 
reports a reported value indicating transmission power not 
mcluding the transmission power of the slot in which 
transmission is temporarily stopped. 

4. The communication terminal apparatus according to 
claim 1, wherein: 

said transmission power setting section sets the first 
transmission power indicated in the TPC command by 
the communicating party for slots of transmitting data 
at a first transmission rate and sets the second trans- 
mission power which is larger corresponding to the 
transmission power indicated by the information for 
transmission power setting than the first transmission 
power for liigh-power slots of transmitting data at a 
second transmission rate which is higher than the first 

said transmission power reporting section reports the first 
transmission power for slots other than the high-power 
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slots and reports a reported value indicating transmis- 
sion power in which an increment of the transmission 
power indicated by the inlbnnation lor transmission 
power setting is excluded from the second tidiismission 
power lor the high-power slots. 

5. Tlie communication terminal apparatus according to 
claim 1, wherein said transmission power reporting section 
reports a reported value indicating average transmission 
power obtamed by averaging the transmission power set at 
said transmission power setting section for a predetermined 
period of time. 

6. A scheduling method comprising the steps of: 
setting transmission power of a predetermined channel 

including a known symbol based on a TPC command 
and information for transmission power setting 
included in a received signal; 

reporting a reported value indicating transmission power 
of the channel set based on the TPC command out of set 
transmission power from a communication terminal 
apparatus to a base station; 

transmitting a transmission signal with the set transmis- 
sion power from the communication terminal apparatus 
to the base station; 

obtaining at the base station a coimnunication quality for 
each commtmication terminal apparatus from the 
reported value reported from the communication ter- 
minal apparatus to the base station and reception power 
of the predetermined chaimel including the known 
symbol received by the base station; and 

carrying out scheduling which is processing for allocating 
transmission based on the communication quality of 
each communication termmal apparatus. 



7. A transmission power deriving method comprising the 

setting transmission power of a predetermined channel 
including a known symbol based on a IPC cormnand 
for controlling transmission power and informalion for 
transmission power setting included in a received sig- 
nal; and 

obtaining transmission power of the channel set based on 
the TPC command out of set transmission power. 

8. The transmission power deriving method according to 
claim 7. comprising the steps of: 

setting first transmission power indicated in the TPC 
command by a commtmicaling party; 

sening second transmission power which is larger corre- 
sponding to transmission power indicated by the infor- 
mation for transmission power setting than the first 
transmission power for high-power slots positioned 
before and after a slot in which transmission is tempo- 
rarily stopped; and 

obtaining the first fransmission power in slots other than 
the high-power slots and transmission power in which 
an increment of the transmission power indicated by 
the information for transmission power setting is 
excluded from the second transmission power set for 
the high-power slots. 

9. The transmission power deriving method according to 
claim 8, comprising the step of obtaining transmission 
power not including transmission power of the slot in which 
fransmission is temporarily stopped. 



